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Statistics Is a requirement of the BPS GBR (British
Psychological Society Graduate Basis for Chartership —
the first stage towards professional status).

Undergraduate course typically include 20 credit
modules in stats in both years 1 and 2 (1/6™.)

Final year must include an experimental research project
work ( typically 30 credits = 1/4)

Many student’s still struggle with stats: final year
dissertations reveal many students have a poor grasp of
basic stats concepts

Up to 11% of published psychology research articles
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GAISE~

 The American Statistical Association (ASA)
GAISE report made six recommendations :
— Emphasize statistical literacy and develop statistical
thinking
— Use real data

— Stress conceptual understanding rather than mere
knowledge of procedures

— Foster active learning in the classroom

— Use technology for developing conceptual
understanding and analyzing data

— Use assessments to improve and evaluate student
learning

* Guidelines for Assessment and
Instruction in Statistics Education
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Garfield et al. (2002) “First Courses in Statistical Science:
The Status of Educational Reform Efforts”

* “ltis one thing to state that statistical thinking
and reasoning should be the focus of a course,
or should be the desired course outcomes. It is
another matter entirely to achieve this...”

* “We believe that appropriate content, a focus on
data analysis and real problems, and careful use
of high quality technological tools will help
students better achieve the suggested course
goals and outcomes.”
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Enhancing Stats Education with
New Technology ‘80s Style

The Classroom Calculator

Finally, a front-of-the-room calculator that lets students
observe both the keystroke sequence and displayed answer.

— Easily viewable from
Model 30 . up to 60 feet.
$1,495 :
‘ Watch student
Other popular ; enthusiasm grow as
models you use The
available. ' Classroom Calculator!

The Classroom Calculator puts an end to dull blackboard
listings and allows students to see the logic of each step in a calculation.

Size: 46';:" x 23" x 3~ PureTech Inc.
Weight: Approximately 6 Ibs, 1700 Duncan Avenue
Power: 110 Volt AC Technology Park
Mounting strip included. Hubbell. M] 49934

(906) 487-2494
Complete documentation included with each unit.
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The Reform of [Statistics]
Pedagogy

Goals:

— Higher-order thinking, problem solving, flexible skills applicable
to unfamiliar settings.

The old model:

— Students learn by absorbing information; a good teacher transfer
information clearly and at the right rate.

The new model:

— Students learn through their own activities; a good teacher
encourages and guides their learning.

What helps learning:

— Group work in and out of class; explaining and communicating;
frequent rapid feedback; work on problem formulation and open-

Moore 1997
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Encourage “statistical thinking and
literacy”.

« The ‘professional’s fallacy’
— [Psychology] Students are not trainee statisticians.
— Moore: must abandon "information transfer" and adopt
"constructivist" view of learning
« Emphasise statistical and conceptual thinking
* be data-focussed
* be less formulaic
« emphasise graphical concepts and automate calculation
- foster active learning
— because “the most effective learning takes place when content
(what we want students to learn), pedagogy (what we do to help

them learn), and technology reinforce each other in a balanced
manner.” (Moore, 1997).

Moore 1997
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A new approach to statistics
Education

« Within the pedagogical paradigm of (social)
constructivism permitting:
— Interaction & collaboration via peer review.
— Experimentation.
* Responsibility (social control)
— learning & computing technology.
— we need to Free Statistics of irreproducible research.

 Www.FreeStatistics.or

Wessa 2009
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Constructivism

Social

Tool Mediation
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Compendiums

* Documents that allow us to preserve,
reproduce, and re-use the results of data
analysis.

— Data can be preserved and shared through
the internet.

— Analysis can be studied and checked by other
researchers.

— New compendiums can be created to

%
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‘Classical’ vs. RC Compendium

» 'classical' compendium
— Typically a zip file with
- data files

* R scripts
« Sweave documents ...

 RC compendium

— Simple document form (ODF, PDF, .doc..)
« Containing links to remotely stored computations.
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Learning System or
Educational Laboratory?

WWW.wessa. net

/lanHollida
L /
(( ; Que . »
| + Engir?e = R Framework -

Reproduge
& Reuse

(Virtual)
Learning

[Blackees J}Mﬂ —_—
BlackBoard
L =  Process Usage |
Measurements

Y

) A Compendium |
Engine 0g
Create/Maintain Reference T \
statistics.org |

I www.free
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Platform
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Features of the Compendium
Platform

« Any computation that is created within the R Framework
can be easily archived in the repository
— there is no need for students to keep track of the data, the model
parameters, or the underlying statistical software code;
* Any user who visits the unique URL of an archived
computation is able to instantly reproduce the
computation or reuse it for further analysis

— only an internet browser (and an active connection) is required to
use the repository;

 Educators and researchers are able to retrieve data for
research purposes.

Wessa 2008
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Snapshot of a Workshop
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Blogged Computation

¥ Blog & Share Statistical Computations at FreeStatistics.org - Mozilla Firefox E]@

Care Age 10 Data

*The author of this computation has been verified*
R Software Module: Jan.Holliday/rwasp CARE Data Boxplot.wasp (opens new window with default values)
Title produced by software: Boxplot and Trimmed Means
Date of computation: Mon, 26 Oct 2009 03:01: 50 -0600

Cite this page as follows:
t and Education, URL http

Auww, £r

* Unique blog URL to Reproducible Content
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¥ Blog & Share Statistical Computations at FreeStatistics.org - Mozilla Firefox E]@

=+ Home [ o

me

Care Age 10 Data

*The author of this computation has been verified*
R Software Module: Jan.Holliday/rwasp CARE Data Boxplot.wasp (opens new window with default values)
Title produced by software: Boxplot and Trimmed Means
Date of computation: Mon, 26 Oct 2009 03:01: 50 -0600

Cite this page as follows:

Statistical Computations at FreeStatistics.org, C h D o t and Education, URL http
+0000

BibTex entries for LaTex users:

Auww, £r

* Unique blog URL to Reproducible Content
* Citeable work — also for students!




CARE Data - Boxplot and timmed Means - Free Statistics and Forecasting Software (Calculators) v.1.1.23-r4 - Mozilla Firefox
File Edit View History Bookmarks Tools  Help
- c fat 2 Y 2 / https /e wessa.net/Tan Holliday frwasp_CARE Data Boxplot.wasp ﬂ " | |-
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= Introduction of a social.., | (application/pdf Object) | Uttt | ] Blog & Share Statistic... | ] Blog & Share Statistic... M Blackboard Acadermic ... | ] Blog & Share Statistic... CARE Data - Boxplo... £3

Blackesvhite | Blue Theme | Normal Fontsize | Increase Fontsize | Decrease Fontsize | Toggle underline Secure wehsite (SSL) | Private

t module]

1 Boxplot and Trimmed Means - Free Statistics Software (Calculator) @ Load Module

Home Page
Eguation Plotter
Time Series Analysis {new)
Time Series Analysis (old)
all rights reserved. The non-commercial {academic) use of this software is free of charge. The only thing that is asked in return is to cite this software when Multiple Regression {new)
results are used in publications. Multiple Regression (old}
Descriptive Statistics
This free online software {calculator) computes a BoxPlot a matrix observations by row and variables by colummn. This R module is used in Statistical Distributions
Workshop 2 of the PY2224 statistics course at Aston University, UK. The data vectors were abstracted from the study dataset Bibliographic Hypothesis Testing
Gitation: Ramey, Graig T., James ]. Gallagher, Frances A. Campbell, Barbara H. Wasik, and Joseph 1. Sparling. GAROLINA ABEGEDARIAN PROJECT Statistics Education
AND THE CAROLINA APPROACH TO RESPONSIVE EDUCATION {CARE), 1972-1992 [Computer file]. ICPSR version. Chapel Hill, NG: University of
MNorth Carolina [producer], 2002. Ann Arbor, MI: Inter-university Consortium for Political and Social Research [distributor], 2004, Academic citations
Computations Archive

Search Computations
Enter (or paste) a matrix (table) containing all data (time} series. Every column represents a different variable and must be delimited by a space or Tab. R Project

Every row represents a period in time {or category) and must be delimited by hard returns, The easiest way to enter data is to copy and paste a block of
spreadsheet cells. Please, do not use commas or spaces to seperate groups of digits!

e Data for the reproduced

g5 o5 o5 Bl o4 computations

o5 92 8/ 90 97
S22 91 o1 58
31 97 84 &7 87 .

ps 52 2 w0 o Can paste in data for new
95 104 &4 85 91

/9 79 B84 81 50 .

o 78 8 w7 analysis e.g. from excel
500 79 84 75 U3
91 86 84 84 TV
35 92 85 91 86
o4 78 B89 87/ 82
S5 86 83 90 82
22 7l g5 V2 73
107 90 91 96 99
97 93 90 &3 90

Top | Cutput | Charts | References | History | Feedback

Names of X columns:
WI10AFS WIT04YA WIL0ARD WIL0AMS WIL0AKHN

Sample Range:
{leave blank to include all observations)

From: | |
X Find: | SPSS ¥ Mext 4 Brevious & Highlight all [ Match case (1% Reached end of page, continued from top
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Chart options
Width: [6o0
Height: [+00
Title: [CARE AGE 7 DATA

Lahel y-axis: ‘Test Scares

Labal x-axis: ‘CARE Yariable Names

K eode

#'GMNU S R Code compiled by R2WASP v, 1.0,44 ()
#author: Dr. Ian E. Holliday
#To cite this work: Tan E. Holliday, 2009, CARE BoxPlot
and Descriptives (v1.0.1) in Free Statistics Software
(v§_wversion), Office for Research Development and
Education, URL http:/fwww. wessa. net/Tan Holliday
JSrwasp_varial wasp/
#Source of accompanying publication:
#Technical description:
parl <- as.numericiparl ) #colour
parz<- as.logical{par2) # Motches ?
par3<-as. numericipar3) # % trim
if(par3=453{ par3<-45;warming'trim limited to 45%"}
iflpar3=0){par3=-0;warning' negative trim makes no
sense, Trim is zero,' )}
lotrm=-as.integer(lengthdy[1, ]7*par3/100)+1
h <-g5, integerlengthdy[1, 1*(100-par3)/100)
y1<-array(dim=c{dimy3[1], hitrm-lotrm+13,
dimnames=list(dimnames([[L1]], L:chitmm-lotmm+10 10
fordi in 1:dimCy)[11){
tmp<-order(y[i,])
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Compute ‘
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Raw Output view raw output of R engine
Camputing time|1 seconds

R Server 'Gwilym Jenkins' @ 72,249,127,135

Boxplot statistics
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Exam Results and Feedback Effort

Score by Median Feedback Length
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Patrick Wessa - hitp://www.wessa.net/download/icvl2008.pdf




Experiment on VLE Design

Traditional VLE




Experiment on VLE Design

Figure 4. System Design Year

Traditional VLE Statistical LE




Effect of VLE DEsIgn

Feedback messages rate is dominant variable: threshold for pass is
118 in year 1 vs. 57 in year 2 -> large increase in efficiency
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Feedback messages rate is dominant variable: threshold for pass is
118 in year 1 vs. 57 in year 2 -> large increase in efficiency

A gender bias in year 1 is eliminated in the new design
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— But a core of material is now available

» Assessment takes a lot of effort
— But on-going feedback important feature
» Student resistance to workload
— Actually well-matched to course requirement.

* Perceived professional status of SPSS vs. R
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